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Description 

This invention relates to the monitoring of the con- 
centration of the components of a dope used in the man- 
ufacture of a cellulose product (e.g. cellulose fibre) from 
a solution of cellulose in an organic solvent, particularly 
an amine oxide solvent and water. Cellulose manufac- 
tured in this manner is known as lyocell and will hereaf- 
ter be referred to as solvent-spun cellulose or lyocelL 
The term "dope" as used herein refers to the solution of 
cellulose in an aqueous tertiary amine oxide. 

The invention particularly aims to provide a means 
to monitor the dope concentration before it is passed to 
be spun (e.g. into strands which are to be further treated 
to form desired filaments). The manufacture of lyocell 
cellulose filaments is described, for example, in U.S. 
Patent No. 4,416,698 the contents of which are incor- 
porated herein by way of reference. This Patent disclos- 
es a method of producing cellulose filaments by dissolv- 
ing the cellulose in a suitable solvent such as a tertiary 
amine N-oxide. 

A hot solution of the cellulose i.e. dope, is extruded 
or spun through a suitable die assembly including a jet 
to produce strands of the dope which are passed into 
water to leach out the amine oxide solvent from the ex- 
truded strands to produce the desired extruded material. 

The production of artificially formed filaments of ma- 
terial by extruding or spinning a solution or liquid through 
a spinnerette to form the filaments is, of course, well 
known. Initially, relatively small numbers of individual fil- 
aments were prepared, which filaments were individu- 
ally wound up for use as continuous filament material. 
This meant that the number of continuous filaments 
which needed to be produced was essentially dictated 
by the number of filaments which could be individually 
wound either before or after drying. 

However, if fibre is produced as a tow, or if fibre is 
produced as a staple fibre, then different criteria apply 
to the number of filaments which can be produced at 
any one time. A tow essentially comprises a bundle of 
essentially parallel filaments which are not handled in- 
dividually. Staple fibre essentially comprises a mass of 
short lengths of fibre. Staple fibre can be produced by 
the cutting of dry tow or it can be produced by forming 
a tow, cutting it whilst still wet, and drying the cut mass 
of staple fibre. 

Because there is no need to handle individual fila- 
ments in the case of a tow product or a staple product, 
large numbers of filaments can be produced simultane- 
ously. 

In order that the dope can be spun readily into the 
desired end product it is necessary to ensure that con- 
centration of the three phase dope solution i.e. cellulose 
amine oxide and water, is constrained between prede- 
termined limits. Thus at the beginning of the manufac- 
turing process amine oxide, water and shredded cellu- 
lose together with a stabiliser such as propyl gallate are 
mixed in a pre-mixer at elevated temperature, the pre- 
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mixed solution so obtained may be passed through a 
thin film evaporator to apply conditions of increased 
temperature and reduced pressure so as to reduce the 
water content of the mixture and form a hot viscous so- 
5 lution or dope. The dope from the thin film evaporator is 
passed to the die assembly to form strands of dope 
which are then passed through a spin bath and then to 
a further water bath to leach out the amine oxide solvent. 
The resulting product (which can be a tow of filaments) 
10 is then passed to further processing stages, e.g. finish- 
ing operations, drying and crimping and/or storage. 

The amine oxide leached out of the strands is pref- 
erably recycled. Thus, to recover the amine oxide, the 
contents of the spin bath are passed to an evaporator 
'5 to increase the amine oxide concentration to that de- 
sired for the original starting material. This amine oxide 
is then fed to the pre-mixer with more cellulose to start 
the cycle again. Moreover, the amine oxide/water from 
the further water bath can be passed to the spin bath. 
20 it will be appreciated that the amine oxide/water/ 
cellulose concentrations in the dope need to be moni- 
tored to ensure that it is of the right strength to make a 
good product. 

It is one aim, therefore, of the invention to provide 
25 monitoring means to check and to ensure that the amine 
oxide/water/cellulose concentration of the hot viscous 
dope is of the desired concentration before it passes to 
the die assembly. Preferably monitoring is followed by 
adjustment of the composition to the desired concentra- 
te tions. 

It is a further aim of the invention to provide moni- 
toring means to check the concentration of amine oxide 
drawn off from the further water bath. 

It is a yet further aim of the invention to provide mon- 
3S itoring means to check and to ensure that the concen- 
tration of amine oxide to be recycled is of the desired 
level for feeding back to the pre-mixer. The invention is 
based on the surprising realisation that if the refractive 
index of the three-phase solution, i.e. cellulose, amine 
40 oxide and water, is maintained within relatively narrow 
predetermined limits, i.e. if the three constituents are 
controlled so that the refractive index of the dope stays 
within those limits, a good product can be obtained from 
the dope. If the concentration of the dope changes so 
45 that the refractive index of the dope is allowed to go out- 
side those limits, a satisfactory product may not be ob- 
tained. The reasons for this are not fully understood and 
it is indeed surprising that concentration of a three- 
phase solution can be controlled in this manner. 
so in one aspect therefore, the invention provides a 
method of monitoring the concentration of a solution for 
use in the manufacture of at least one elongate member 
of solvent-spun cellulose which is characterised in that 
the cellulose is dissolved in amine oxide and water to 
55 form a hot dope solution, the dope solution is passed to 
a die assembly to be extruded to form the elongate 
member, the elongate member is passed through a spin 
bath containing a solution of amine oxide and water in 
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which a portion of the amine oxide in the elongate mem- 
ber is leached into the spin bath and the elongate mem- 
ber is then passed through a water bath in which the 
remainder of the amine oxide is leached out, the refrac- 
tive index of at least one of the solutions being measured 5 
and the concentration of the solution being adjusted if 
its refractive index varies from a predetermined value 
by more than a predetermined amount. 

Suitably the refractive index of the dope solution is 
measured prior to its being extruded and the concentra- 10 
tion of the dope is adjusted if the refractive index falls 
outside the range 1.4890 to 1.4910 at 60°C. 

Preferably, the amine oxide, water and cellulose are 
mixed in a pre-mixer and the solution so obtained is 
passed through a thin film evaporator to reduce the wa- '5 
ter content to form the hot viscous dope. 

In another aspect the invention provides an appa- 
ratus for the monitoring of the concentration of a solution 
for use in the manufacture of at least one elongate mem- 
ber of solvent-spun cellulose, which comprises means 20 
to form a hot dope solution from a mixture of cellulose, 
amine oxide and water, an extruder to form at least one 
continuous elongate member from the hot dope solu- 
tion, a spin bath to contain a solution of amine oxide and 
water through which the elongate member can be 25 
passed, a water bath to contain a solution of amine oxide 
and water through which the elongate member can be 
passed and monitoring means, the monitoring means 
comprising means to measure the refractive index of at 
least one of the solutions. 30 

The amine oxide solvent will preferably be a tertiary 
amine N-oxide. The source of cellulose may be of, for 
example, shredded paper or shredded wood pulp. A 
small amount of stabiliser e.g. propyl gallate, may also 
be included in the pre-mixer, e.g. from 0.1 to 2% by 35 
weight of the ingredients. 

The refractive index monitoring means may be a 
manual, i.e. batch, measurement in which samples of 
the hot dope solution are extracted at time intervals and 
taken to an appropriate instrument for measurement or *o 
the means may be a continuous measuring means in- 
stalled in the production tine. A suitable instrument for 
in-line measurement is, for example, a Process Refrac- 
tomertype PR-01 supplied by K-Patents. 

It will be appreciated that the refractive index of the 45 
dope varies with temperature. It is, therefore, necessary 
to take temperature into account and, in the batch-test- 
ing process, it is preferred that the measurement be car- 
ried out at 60°C. Thus the hot sample is allowed to cool 
to that temperature before the measurement is taken. If so 
in-line monitoring is carried out, then it is necessary that 
the monitoring means also measures the temperature 
of the dope and the refractive index measuring means 
is calibrated to compensate for temperature. 

We have found that dope solutions whose refractive ss 
index at 60°C lies in the range 1 .4890 to 1 .491 0 are sat- 
isfactory for use and result in satisfactory products. As 
indicated above, in the manufacture of solvent-spun cel- 



lulose filaments, amine oxide leached out of the strands 
may be recycled and, after any necessary concentration 
adjustment, used to dissolve more cellulose. Moreover, 
the hot strands emerging from the extruder die are 
passed through a spin bath in which a mixture of water 
and cellulose is recirculated and partial leaching out of 
the amine oxide from the strands commences. From the 
spin bath the strands then pass to the water bath where 
the leaching out process is completed. Amine oxide 
from the water bath may therefore, be circulated to the 
spin bath. 

The amine oxide drawn off from the water bath can 
be passed through an in-line monitoring station where 
its concentration is continuously monitored as it is 
passed to the spin bath. 

Amine oxide can be drawn off from the spin bath 
and its concentration, i.e. water content, adjusted to the 
level required for re- use in an initial pre-mixing stage to 
dissolve more cellulose and the amine oxide of adjusted 
concentration can then be passed through an in-line 
monitoring station where its adjusted concentration is 
continuously monitored. 

Specific embodiments of the invention will now be 
further described, by way of example only with refer- 
ence to the accompanying drawings, in which: 

Figure t is a ternary diagram showing cellulose in 
N-methylmorpholine N-oxide and water; 

Figure 2 is a diagrammatic illustration of the refrac- 
tive index measurement means; 

Figure 3 is a diagrammatic representation of the 
various stages in the manufacture of a continuous 
tow of solvent-spun cellulose fibres, i.e. lyocell; 

Figure 4 is a graph showing the variation wjth con- 
centration of refractive index of solutions of amine 
oxide and water at 60° C; and 

Figure 5 shows the variation with temperature of re- 
fractive index of a 77.5% amine oxide, 22.5% water 
solution. 

The ternary diagram of Figure 1 shows clearly that 
for cellulose to be in solution in an amine oxide:water 
phase, the proportions of the three ingredients must be 
kept within closely-defined and narrow concentration 
ranges. 

In Figure 2, the basic principle of the preferred re- 
fractive index measurement is illustrated. A prism 10 
whose face 11 is wetted by the solution whose concen- 
tration is to be measured is subjected to a beam of light 
rays 1 2 from a source 1 3, the rays being at a multiplicity 
of angles to the surface 11. Some of the rays 12A will 
be refracted and pass through face 14 of the prism. Oth- 
ers 12B of the rays will be reflected and pass through 
face 15 of the prism to impinge on a receiver 16. Part 
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16A of the receiver will be in shadow, receiving no light 
rays, and part 16B will be receiving the light rays 12B. 
The position of the boundary between parts 16A and 
16B will be determined by the concentration of any par- 
ticular solution. Thus the refractive index measuring de- 
vice can be pre-calibrated using solutions of known con- 
centration. By means of photocell sensors in the receiv- 
er 1 6, the boundary between the shadow region and the 
remainder can be monitored and using a pre-pro- 
grammed microprocessor or chip 1 7, any variations of 
concentration beyond predetermined and p re-set val- 
ues will trigger a response, which can activate compen- 
sating means automatically or manually, as desired, to 
correct the concentration deficiency. 

In Figure 3, amine oxide and water are introduced 
into a pre-mixer 30 via inlet 31 and shredded cellulose, 
stabiliser and water are introduced into the pre-mixer via 
inlet 32. The mixture so formed is passed through a thin 
film evaporator 33 where the water concentration is re- 
duced and a hot dope is produced. For example, a 78/22 
w/w amine oxide/water mixture and a 94/6 w/w cellu- 
lose/water mixture may be introduced into the pre-mixer 
in proportions to give a 13/19/68 w/w cellulose/water/ 
amine oxide mixture. That mixture is passed to the thin 
film evaporator 33 where the mixture is heated and 
evaporated and the water content is reduced so that the 
solution (dope) formed therein there is 15/9/76 w/w cel- 
lulose/water/amine oxide solution. 

From the film evaporator 33 the hot dope solution 
is passed to a spinnerette 34 where it is spun into con- 
tinuous strands 35 of fibres. As the hot strands 35 
emerge from the spinnerette 34, they pass through an 
air gap and into a spin bath 36 in which a mixture of 
water and amine oxide is recirculated. At the start up, 
there may be no amine oxide in the spin bath but its pro- 
portion to water may rise to about 25% by weight. From 
spin bath 36 the strands pass via roll 37 through a wash 
bath 38. The strands passing through the wash bath 
may be, for example, up to 12 to 14 inches (30 to 35 
cms) wide. In the wash bath 38 the amine oxide not 
leached out in the spin bath 36 is washed out of the 
strands and the tow 39 emerging from the water bath is 
of solvent-spun cellulose, i.e. lyocell. 

From the wash bath 38, the tow 39 is passed for 
finishing operations, e.g. through a bath to add finishing 
chemicals to the fibre, through a drier and to crimping 
and/or storage and/or cutting means to reduce the fila- 
ments to staple fibre lengths. 

To ensure that the cellulose/water/amine oxide 
dope solution passing from the thin film evaporator 33 
to the spinnerette 34 is of the required concentration, a 
valve 50 is provided between the evaporator and spin- 
nerette so that samples of the solution can be drawn off 
for testing. 100g (3.5 ounces) samples are withdrawn at 
suitable time intervals. The dope is a hot and very vis- 
cous solution at this stage (e.g. it may have a viscosity 
of 1 to 5000 Pascal seconds at 105°C.) and it is found 
convenient to wrap the samples in polyester film to 



transport them to a refractive index measuring station 
indicated at 40 in Figure 3. A 5g (0. 1 8 ounce) 1 mm (0.04 
inch) thick portion of the 100 g sample is placed in the 
refractive index measuring instrument 40, which is 

5 maintained at 60°C. After two minutes to allow the sam- 
ple temperature to reach 60°C, its refractive index is 
measured. The instrument is pre-calibrated as de- 
scribed above. For the 15/9/76 cellulose/water/amine 
oxide solution, the refractive index measurement should 

10 be 1 .4895. At a value of 1 .4860 a significant proportion 
of the cellulose fibres are out of solution and at a value 
of 1 .4930 crystallisation is taking place. Thus, as indi- 
cated above, limits of 1.4890 to 1.4910 can be set as 
acceptable. Any reading outside these limits means that 

75 the feed to the pre-mixer and/or the evaporator condi- 
tions requires adjustment. 

During start up of the manufacturing process it may 
be necessary to take refractive index readings of the hot 
dope once every 1 to 10 minutes but during normal op- 

20 erating conditions a measurement once every hour or 
up to 2 hours may be found to be satisfactory. Of course, 
if problems, e.g. with the feed materials, are being ex- 
perienced, it will be necessary to increase the frequency 
of monitoring. 

25 The manufacturing process illustrated in Figure 3 
also includes two in-line refractive index monitoring sta- 
tions. 

Water is fed to the wash bath 38 via a line 100 and 
a valve 101. From the bath 38 the water, with some 

30 amine oxide in it, is passed to a circulation tank 102. The 
water-amine oxide in tank 102 is then pumped by pump 
103 into line 104. The water/amine oxide then passes 
to the spin bath 36 via a line 105. Excess water and 
amine oxide from the spin bath 36 is recycled into the 

35 tank 102 via a line 106. A refractive index meter 107 
monitors the water/amine oxide ratio in the line 104 and 
as the concentration of amine oxide in the line increas- 
es, the valve 101 is opened further (via connection 108, 
109) to increase the water flow and reduce the amine 

40 oxide concentration. 

Excess liquid in the tank 102 is passed to solvent 
recovery at 110. 

If required more than one line producing fibre - e.g. 
line 111 can feed into the tank 102. Only the wash tank 

45 112 and water line 11 3 of the line 111 is shown, but it is 
otherwise the same as 34-39. 

The refractive index meter at 107 monitors the 
amine oxide/water concentration passing from tank 102 
to the spin bath 36. Again, the meter 107 is pre-calibrat- 

50 ed using suitable concentrations of amine oxide/water 
solutions and for a solution passing to the spin bath an 
amine oxide/water ratio of , say, 25:75 w/w could prefer- 
ably be maintained. The refractive index of such a solu- 
tion should be 1.3676 at 60°C. The refractive index 

55 measuring device is connected to a microprocessor unit 
120. This can be pre-set such that any refractive index 
measurement outside the range of, say, 1.3644 to 
1.3708 at 60°C triggers an adjustment to the valves 



EP 0 700 458 B1 



8 



such as valve 101 supplying water to the water bath 38. 
By this means the water/amine oxide concentration can 
be adjusted appropriately and automatically. 

Figure 4 shows the linear change in refractive index 
with changing amine oxide concentration at 60°C. (It will 
be appreciated that a similar graph for the dope solution 
would be a 3-dimensional graph.). 

It will be appreciated that the temperature of the 
amine oxide/water solution passing to the spin bath will 
not be at the 60°C. temperature at which the aforemen- 
tioned dope refractive index measurements were car- 
ried out. A temperature compensation system must be 
used in calibrating the refractive index measurement for 
in-line operation. Figure 5 shows the Refractive Index: 
temperature relationship for a typical amine oxide/water 
(77.5/22.5 w/w) solution. Similar graphs can readily be 
plotted and the appropriate calibration carried out for 
any desired concentrations. The monitoring station, 
therefore, also measures the temperature of the amine 
oxide/water so that the correct calibration range is used 
by the instrument. 

The second in-line monitoring station is shown at 
44 in Figure 3. 

The amine oxide/water solution taken from the tank 
102 passes a vatve 46 where more amine oxide may be 
added, if needed, and then through an evaporator 45 : 
which may be a conventional three stage evaporator, 
where the concentration of the amine oxide to water is 
increased to the desired level for re- use of the amine 
oxide, i.e. to 78/22 w/w in the above example. From the 
evaporator 45, the amine oxide/ water passes monitor- 
ing station 44 where its refractive index is continuously 
monitored in the same manner as described with refer- 
ence to station 107 above. The refractive index meas- 
urement for a 78/22 solution, when temperature com- 
pensated, as described above, should be 1 .4624 at 
60°C. If the value falls outside the range 1.4620 to 
1 .4628, a microprocessor 47, to which the refractive in- 
dex measuring station is connected can operate valve 
46 to admit additional amine oxide or can control the 
evaporator 45 conditions accordingly. 

It will be appreciated that various embodiments can 
be changed without departing from the scope of the in- 
vention as defined in the following claims. 

In particular, the desired amine oxide/water/cellu- 
lose proportions at the various stages of the process 
may be varied to meet differing manufacturing condi- 
tions and end-product specifications. 

Moreover, if desired, more than one manufacturing 
line may share an in-line monitoring station with appro- 
priate controls to determine which line at any time may 
require adjustment. 



Claims 

1. A method of monitoring the concentration of a so- 
lution for use in the manufacture of at least one elon- 



gate member of solvent-spun cellulose, character- 
ised in that the cellulose is dissolved in amine oxide 
and water to form a hot dope solution, the dope so- 
lution is passed to a die assembly (34) to be extrud- 

s ed to form the elongate member (35) : the elongate 
member is passed through a spin bath (36) contain- 
ing a solution of amine oxide and water in which a 
portion of the amine oxide in the elongate member 
is leached into the spin bath and the elongate mem- 

10 ber is then passed through a water bath (38) in 
which the remainder of the amine oxide is leached 
out, the refractive index of at least one of the solu- 
tions being measured and the concentration of the 
solution being adjusted if its refractive index varies 

'5 from a predetermined value by more than a prede- 
termined amount. 

2. A method according to Claim 1, characterised in 
that the refractive index of the dope solution is 
20 measured prior to its being extruded and the con- 
centration of the dope is adjusted if the refractive 
index falls outside the range 1.4890 to 1.4910 at 
60°C. 

25 3. A method according to Claim 1 or 2, characterised 
in that the cellulose, amine oxide and water are pre- 
mixed to form a solution and the solution is passed 
through a thin film evaporator (33) to reduce its wa- 
ter content to form the desired dope and the ref rac- 

30 tive index measurement is carried out on the dope 
sampled from between the evaporator (33) and the 
die assembly (34). 

4. A method according to Claim 1 , 2 or 3, character- 
's jsed in that amine oxide from the elongate member 

(35) is recycled from the water bath (38) to the spin 
bath (36) and the concentration of the amine oxide/ 
water solution passing from the water bath (38) to 
the spin bath (36) is monitored by refractive index 
40 measurements of the solution. 

5. A method according to any preceding Claim, char- 
acterised in that amine oxide from the spin bath (36) 
is recycled and used to dissolve more cellulose and 

45 the concentration of the amine oxide/water solution 
passing from the spin bath (36) to be recycled is 
monitored by refractive index measurements of the 
solution. 

50 6. A method according to Claim 4 or 5, characterised 
in that the refractive index of the solution is moni- 
tored continuously by an in-line instrument (1 07, 44) 
and the monitoring also includes measuring the 
temperature of the amine oxide/water solution and 

55 compensatin g the refractive index value for temper- 
ature variations. 

7. A method according to Claim 4, 5 or 6, character- 
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ised in that the amine oxide/water solution is passed 
through an evaporator (45) to reduce its water con- 
tent before it is passed to the in-line monitoring in- 
strument. 

8. A method according to any preceding claim, char- 
acterised in that the elongate members are formed 
as continuous filaments. 

9. A method according to any preceding claim, char- 
acterised in that the suitability for spinning of a dope 
of cellulose dissolved in a mixture of amine oxide 
and water, said dope lying within the boundaries of 
a ternary diagram for cellulose amine oxide and wa- 
ter being defined by a first line joining the points 
(85% amine oxide, 15% water, 0% cellulose) (31% 
cellulose, 0% water, 69% amine oxide), a second 
line joining the points (78% amine oxide, 22% water, 
0% cellulose) (34% cellulose, 66% amine oxide, 0% 
water), the cellulose base line and the amine oxide 
base line, is determined by measuring the refractive 
index of said dope, and determining if said dope has 
a refractive index lying within a predetermined 
range. 

10. An apparatus for the monitoring of the concentra- 
tion of a solution for use in the manufacture of at 
least one elongate member of solvent-spun cellu- 
lose, characterised in that it comprises means (30) 
to form a hot dope solution from a mixture of cellu- 
lose, amine oxide and water, an extruder (34) to 
form at least one continuous elongate member (35) 
from the hot dope solution, a spin bath (36) to con- 
tain a solution of amine oxide and water through 
which the elongate member (35) can be passed, a 
water bath (38) to contain a solution of amine oxide 
and water through which the elongate member can 
be passed and monitoring means (40, 107, 44), the 
monitoring means comprising means to measure 
the refractive index of at least one of the solutions. 

11. An apparatus according to Claim 10, characterised 
in that it includes an evaporator (33, 45) to apply 
conditions of heat and reduced pressure to one of 
the solutions whereby its water content can be re- 
duced. 

1 2. An apparatus according to Claim 1 1 , characterised 
in that the means to measure the refractive index is 
a batch means (40) for the hot dope and means (50) 
are provided to draw off samples of the hot dope 
between the thin film evaporator (33) and the ex- 
truder die (34). 

13. An apparatus according to Claim 12, characterised 
in that the means (40) to measure the refractive in- 
dex is calibrated to take the measurement at about 
60°C and to indicate any measurement of refractive 
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index outside the range 1.4890 to 1.4910. 

14. An apparatus according to any one of Claims 1 0 to 

13, characterised in that the monitoring means 
5 comprises means (107) to monitor the concentra- 
tion of the amine oxide/water solution passing from 
the water bath (38) to the spin bath (36) by meas- 
urement of its refractive index. 

10 1 5. An apparatus according to any one of Claims 1 0 to 

14, characterised in that the monitoring means 
comprises means (44) to monitor the concentration 
of the amine oxide/water solution passing from the 
spin bath (36) to the means (30) to mix the cellulose, 

is amine oxide and water by measurement of its re- 
fractive index. 

16. An apparatus according to any one of Claims 10 to 

15, characterised in that the monitoring means 
^0 (107, 44) is coupled to a microprocessor (120, 47) 

which is programmed to trigger an adjustment to the 
concentration of the solution if the refractive index 
value falls outside a predetermined range. 

25 

Patentanspruche 

1. Verfahren zur Uberwachung der Konzentration ei- 
ner Losung zur Verwendung bei der Herstellung 

30 mindestens eines langlichen Gebildes aus aus L6- 
sungsmittel ersponnener Cellulose, dadurch ge- 
kennzeichnet, daB man die Cellulose in Aminoxid 
und Wasser lost, wobei man eine heiBe Spinnlo- 
sung erhalt, die Spinnlosung einem DOsensatz (34) 

35 zufuhrt und zum langlichen Gebilde (35) extrudiert, 
das langliche Gebilde durch ein eine Losung von 
Aminoxid und Wasser enthaltendes Spinnbad (36) 
fuhrt, in dem ein Teil des im langlichen Gebilde ent- 
haltenen Aminoxids in das Spinnbad ausgewa- 

40 schen wird, und das langliche Gebilde dann durch 
ein Wasserbad (38) fuhrt, in dem das restliche 
Aminoxid ausgewaschen wird, wobei man den Bre- 
chungsindex mindestens einer der Los un gen miBt 
und die Konzentration der Losung nachstellt, wenn 

45 ihr Brechungsindex von einem vorgegebenen Wert 
urn mehr als einen vorgegebenen Betrag abweicht. 

2. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net, daB man den Brechungsindex der Spinnlosung 

50 vor deren Extrusion miBt und die Konzentration der 
Spinnlosung nachstellt, wenn ihr Brechungsindex 
aus dem Bereich von 1,4890 bis 1 ,4910 bei 60°C 
herausfallt. 

55 3. Verfahren nach Anspruch 1 Oder 2, dadurch ge- 
kennzeichnet, daB man die Cellulose, das Aminoxid 
und das Wasser vormischt, wobei man eine Losung 
erhalt, und die Losung durch einen Dunnschichtver- 
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dampfer (33) leitet, wobei ihr Wassergehalt verrin- 
gert wird unddie gewunschte Spinnlosung entsteht : 
und die Brechungsindex-Messung an zwischen 
dem Verdampfer (33) und dem Dusensatz (34) ent- 
nommenen Spinnldsungsproben vornimmt. 5 

4. Verfahren nach Anspruch 1, 2 Oder 3, dadurch ge- 
kennzeichnet, daG man Aminoxid aus dem langli- 
chen Gebilde (35) vom Wasserbad (38) zum Spinn- 
bad (36) zuruckfuhrt und die Konzentration der vom 10 
Wasserbad (38) zum Spinnbad (36) geleiteten 
Aminoxid-Wasser-Losung anhand von Brechungs- 
index-Messungen an der Losung uberwacht. 

5. Verfahren nach einem der vorhergehenden Anspru- J5 
che ; dadurch gekennzeichnet, daG man Aminoxid 
vom Spinnbad (36) zuruckfuhrt und zur Aufldsung 
weiterer Cellulose verwendet und die Konzentrati- 
on der vom Spinnbad (36) zuruckzufuhrenden 
Aminoxid-Wasser-Losung anhand von Brechungs- 20 
index-Messungen an der Losung Oberwacht. 

6. Verfahren nach Anspruch 4 oder 5, dadurch ge- 
kennzeichnet, daG man den Brechungsindex der 
Losung kontinuierlich mit einem In-line-Instrument 2s 
(1 07, 44) uberwacht und bei der Uberwachung auch 

die Temperatur der Aminoxid- Wasser-Ldsung miGt 
und den Brechungsindex-Wert bezuglich Tempera- 
turanderungen korrigiert. 

30 

7. Verfahren nach Anspruch A, 5 oder 6, dadurch ge- 
kennzeichnet, daG man die Aminoxid-Wasser-Lo- 
sung vor der Zufuhrung zum In-line-Uberwa- 
chungsinstrument zur Verringerung ihres Wasser- 
gehalts durch einen Verdampfer (45) fuhrt. 35 

8. Verfahren nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, daG man die langli- 
chen Gebilde als Endlosfilamente ausbildet. 

40 

9. Verfahren nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, daG man die Spinn- 
tauglichkeit einer Spinnlosung aus in einem Ge- 
misch aus Aminoxid und Wasser geloster Cellulo- 
se, die in einem ternaren Diagramm fur Cellulose, 4$ 
Aminoxid und Wasser innerhalb der durch eine er- 

ste Gerade zwischen den Punkten (85% Aminoxid, 
15% Wasser, 0% Cellulose) und (31% Cellulose, 
0% Wasser, 69% Aminoxid), eine zweite Gerade 
zwischen den Punkten (78% Aminoxid, 22% Was- so 
ser, 0% Cellulose) und (34% Cellulose, 66% Amin- 
oxid, 0% Wasser), die Cellulose-Basislinie und die 
Aminoxid-Basislinie definierten Grenzen liegt 
durch Messung des Brechungsindex der Spinnlo- 
sung bestimmt und bestimmt, ob der Brechungsin- 55 
dex der Spinnlosung innerhalb eines vorgegebenen 
Bereichs liegt. 
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1 0. Vorrichtung zur Uberwachung der Konzentration ei- 
ner Losung zur Verwendung bei der Herstellung 
mindestens eines langlichen Gebildes aus aus L6- 
sungsmittel ersponnener Cellulose, dadurch ge- 
kennzeichnet, daG sie eine Einrichtung (30) zur Bil- 
dung einer heiGen Spinnlosung aus einem Gemisch 
aus Cellulose, Aminoxid und Wasser, einen Extru- 
der (34) zur Ausformung mindestens eines kontinu- 
ierlichen langlichen Gebildes (35) aus der heiGen 
Spinnlosung, ein Spinnbad (36) mit einer Losung 
aus Aminoxid und Wasser, durch die das langliche 
Gebilde (35) gefuhrt werden kann, ein Wasserbad 
(38) mit einer Losung aus Aminoxid und Wasser, 
durch die das langliche Gebilde gefuhrt werden 
kann, und MeGeinrichtungen (40, 107, 44) enthalt, 
wobei die MeGeinrichtungen Einrichtungen zur 
Messung des Brechungsindex mindestens einer 
der Losungen enthalten. 

11. Vorrichtung nach Anspruch 10, dadurch gekenn- 
zeichnet, daG sie einen Verdampfer (33, 45) enthalt, 
mit dem der Wassergehalt einer der Losungen un- 
ter Warme- und Unterdruckbehandlung verringert 
werden kann. 

12. Vorrichtung nach Anspruch 11, dadurch gekenn- 
zeichnet, daG die Einrichtung zur Brechungsindex- 
Messung ein mit der heiGen Spinnlosung absatz- 
weise beschickbare Einrichtung (40) ist und Ein- 
richtungen (50) zum Abziehen von Proben der hei- 
Gen Spinnlosung zwischen dem Dunnschichtver- 
dampfer (33) und der Extruderduse (34) vorgese- 
hen sind. 

13. Vorrichtung nach Anspruch 12, dadurch gekenn- 
zeichnet, daG die Einrichtung (40) zur Brechungs- 
index-Messung auf Messungen bei etwa 60°C und 
auf Anzeige jeglicher auGerhalb des Bereichs von 
1,4890 bis 1,4910 liegenden Messung kalibriert ist. 

14. Vorrichtung nach einem der Anspruche 10 bis 13, 
dadurch gekennzeichnet, daG die Uberwachungs- 
einrichtung eine Einrichtung (107) zur Uberwa- 
chung der Konzentration der vom Wasserbad (38) 
zum Spinnbad (36) geleiteten Aminoxid-Wasser- 
Losung durch Messung ihres Brechungsindex ent- 
halt. 

15. Vorrichtung nach einem der Anspruche 10 bis 14, 
dadurch gekennzeichnet, daG die Uberwachungs- 
einrichtung eine Einrichtung (44) zur Messung der 
Konzentration der vom Spinnbad (36) zur Einrich- 
tung (30), die zum Mischen der Cellulose, des 
Aminoxids und des Wassers dient, geleiteten Amin- 
oxid-Wasser-Losung durch Messung ihres Bre- 
chungsindex enthalt. 

16. Vorrichtung nach einem der Anspruche 10 bis 15, 
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dadurch gekennzeichnet, daG die Uberwachungs- 
einrichtung (107, 44) an einen Mikroprozessor 
(120, 47) angeschlossen ist, der so programmiert 
ist, daQ er eine Nachstellung der Konzentration der 
Losung einleitet, wenn der Brechungsindex-Wert 
aus einem vorgegebenen Bereichs herausfallt. 



Revendications 



1. Procede de controle de la concentration d'une so- 
lution destined a etre utilised dans la fabrication 
d'au moins un element allonge de cellulose filee 
dans du solvant, caracterise en ce que la cellulose 

est dissoute dans de I'amine-oxyde et de I'eau pou r is 
former une solution a filer chaude, on fait passer la 
solution a filer vers un assemblage de filieres (34) 
pour qu'elle soit extrudee en formant I'element al- 
longe (35), on fait passer I'element allonge par un 
bain de filage (36) contenant une solution d'amine- 20 
oxyde et d'eau dans laquelle une partie de I'amine- 
oxyde dans reiement allonge est lessivee dans le 
bain de filage et I'element allonge est alors passe a 
travers un bain d'eau (38) dans lequel le reste de 
I'amine-oxyde est lessive, I'indice de refraction d'au 25 
moins une des solutions etant mesure et la concen- 
tration de la solution etant ajustee si son indice de 
refraction varie de plus d'une quantite predetermi- 
n6e a partir d'une valeur pr6determinee. 

30 

2. Procede selon la revendication 1 , caracterise en ce 
que I'indice de refraction de la solution a filer est 
mesure avant qu'elle soit extrudee et la concentra- 
tion de la solution a filer est ajustee si I'indice de 
refraction se situe a I'exterieur de la gamme de 3$ 
1,4890 a 1,4910 a 60°C. 

3. Procede selon la revendication 1 ou 2, caracterise 
en ce que la cellulose, I'amine-oxyde et I'eau sont 
premelanges pour former une solution, et on fait 40 
passer la solution par un evaporateur pour films 
minces (33) pour reduire sa teneur en eau en vue 

de former la solution a filer souhait6e, et la mesure 
de I'indice de refraction est effectu6e sur la solution 
a filer echantillonn6e entre l'6vaporateur (33) et Pas- 45 
semblage de filieres (34). 

4. Process selon la revendication 1 , 2 ou 3, caracte- 
rise en ce que I'amine-oxyde provenant de I'ele- 
ment allonge (35) est recycle du bain d'eau (38) so 
vers le bain de filage (36) et la concentration de la 
solution d'amine-oxyde/eau passant du bain d'eau 
(38) au bain de filage (36) est controiee par des me- 
sures d'indice de refraction de la solution. 

55 

5. Procede selon I'une quelconque des revendications 
precedentes, caracterise en ce que I'amine-oxyde 
provenant du bain de filage (36) est recycle et utilise 



pour dissoudre plus de cellulose et la concentration 
de la solution d'amine-oxyde/eau provenant du bain 
de filage (36) pour etre recyclee est suivie par des 
mesures d'indice de refraction de la solution. 

6. Procede selon la revendication 4 ou 5, caracterise 
en ce que I'indice de refraction de la solution est 
controle en continu par un instrument en ligne (107, 
44) et le controle comprend egalement la mesure 
de la temperature de la solution d'amine-oxyde/eau 
et la correction de la valeur d'indice de refraction en 
fonction des variations de temperature. 

7. Procede selon la revendication 4, 5 ou 6, caracte- 
rise en ce que Ton fait passer la solution d'amine- 
oxyde/eau par un evaporateur (45) pour reduire sa 
teneur en eau avant de la faire passer vers I'instru- 
ment de contrdle en ligne. 

8. Procede selon I'une quelconque des revendications 
precedentes, caracterise en ce que les elements al- 
longes sont formes sous forme de filaments conti- 
nus. 

9. Procede selon I'une quelconque des revendications 
precedentes, caracterise en ceque I'adaptabiliteau 
filage d'une solution a filer de cellulose dissoute 
dans un melange d'amine-oxyde et d'eau, ladite so- 
lution a filer se situant dans les limites d'un diagram- 
me ternaire pour la cellulose, I'amine-oxyde et I'eau, 
defini par une premiere ligne joignant les points 
(85% d'amine-oxyde, 15% d'eau, 0% de cellulose) 
(31% de cellulose, 0% d'eau, 69% d'amine-oxyde), 
une deuxieme ligne joignant les points (78% d'ami- 
ne-oxyde, 22% d'eau, 0%de cellulose) (34% de cel- 
lulose, 66% d'amine-oxyde, 0% d'eau), la ligne de 
base de la cellulose et la ligne de base de I'amine- 
oxyde, est determinee en mesurant I'indice de re- 
fraction de ladite solution a filer, et en determinant 
si ladite solution a filer a un indice de refraction se 
situant dans une gamme predeterminee. 

10. Appareil pour le controle de la concentration d'une 
solution destinee a etre utilisee dans la fabrication 
d'au moins un element allonge de cellulose fiiee 
dans du solvant, caracterise en ce qu'il comprend 
des moyens (30) pour former une solution & filer 
chaude a partir d'un melange de cellulose, d'amine- 
oxyde et d'eau, une extrudeuse (34) pour former au 
moins un element allonge continu (35) a partir de la 
solution a filer chaude, un bain de filage (36) pour 
contenir une solution d'amine-oxyde et d'eau a tra- 
vers lequel on peut faire passer I'element allonge 
(35), un bain d'eau (38) pour contenir une solution 
d'amine-oxyde et d'eau a travers lequel on peut fai- 
re passer I'element allonge, et des moyens de con- 
trole (40, 107, 44), les moyens de controle compre- 
nant un moyen pour mesurer I'indice de refraction 
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d'au moins une des solutions. 

11. Appareil selon la revendication 10, caracterise en 
ce qu'il comprend un evaporateur (33, 45) pour ap- 
pliquer des conditions de chaleur et de pression re- s 
duite a Tune des solutions, ce par quoi sa teneur en 
eau peut etre reduite. 

12. Appareil selon la revendication 11, caracterise en 

ce que le moyen pour mesurer i'indice de refraction 10 
est un moyen discontinu (40) pour la solution a filer 
chaude, et des moyens (50) sont prevus pour sou- 
tirer des echantillons de la solution a filer chaude 
entre Pevaporateur pour films minces (33) et la filie- 
re d'extrudeuse (34). /s 

13. Appareil selon la revendication 12, caracterise en 
ce que le moyen (40) pour mesurer I'indice de re- 
fraction est calibre de maniere a prendre (a mesure 

a environ 60°C eta indiquertoute mesure de I'indice 20 
de refraction se trouvant a Pexterieur de la gamme 
de 1,4890 a 1,4910. 

14. Appareil selon Tune quelconque des revendications 

1 0 a 1 3, caracterise en ce que les moyens de con- 25 
trole comprennent un moyen (107) pour controler 
la concentration de la solution d'amine-oxyde/eau 
passant du bain d'eau (38) vers le bain de filage 
(36) en mesurant son indice de refraction. 

30 

15. Appareil selon I'une quelconqe des revendications 
1 0 a 14, caracterise en ce que les moyens de con- 
trole comprennent un moyen (44) pour controler la 
concentration de la solution d'amine-oxyde/eau 
passant du bain de filage (36) vers ie moyen (30) 35 
pour melanger la cellulose, I'amine-oxyde et I'eau, 

en mesurant son indice de refraction. 

16. Appareil selon I'une quelconque des revendications 

1 0 a 1 5, caracterise en ce que les moyens de con- *o 
trole (104, 44) sont couples a un microprocesseur 
(120, 47) qui est programme de maniere a declen- 
cher un ajustement de la concentration de ta solu- 
tion si la valeur de I'indice de refraction se situe a 
I'exterieur d'une gamme pr6determinee. 45 
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